188                                     Notes
The theory was first put forward by Professor Einstein in
1909, when he indicated three crucial tests which might be
utilized to decide between the theory of relalivity on the one
hand and the classical Newtonian theory of space and time
on the other.
One of these tests is concerned with the fact that a ray oi
light, say from a star, deviates from a straight line when it
passes close to a massive attracting body such as the sun. The
effect of this deviation is to cause a very small but measurable
change in the apparent position of the star. If during a total
eclipse of the sun a photograph is taken of stars in the immediate
neighbourhood of the sun, and this photograph is compared with
one of the same part of the sky taken later when _the sun is
elsewhere, the displacement due to the sun's attraction can be
measured on the photographic plate. Now Newton's theory and
the Einstein theory both predict displacements, but not of the
same amount, the Einstein displacement being1 considerably larger,
The first total eclipse at which a test could be made was at
Sobral, in 1919, It resulted in a verdict in favour of Einstein,
and against Newton,
The verdict of this particular lest has been questioned on
various grounds, and though other total eclipses have been
used to check the results as far as possible there is still some
doubt ; but most scientists today are satisfied.
In his last sentence Jeans refers to 4 the even more recent
evidence as to the possible expansion of space itself 5.
This is one of the most controversial points of recent scientific
speculation.
During the present century astronomers have discovered a
vast number of stellar aggregates (or * universes') almost all
quite invisible to the naked eye, scattered over the whole sky,
at enormous distances not only from the solar system but also
from the Milky Way, which is the particular aggregate to which
we belong.
In many cases the distances and also the relative motion of
these aggregates have been determined, and it is found that with
only five exceptions they appear to be moving away from our
own universe with very high velocities which are proportional
to their distances from us. In some cases the velocity is as
much as 26,000 miles per second.
This scattering movement is spoken of somewhat loosely as
* the expansion of space itself', as if the universes were all
fixed in a framework which is expanding everywhere according
to the same law.
It is not certain however that the apparent velocities of the
stellar aggregates cannot be otherwise explained. They may
be fictitious, due for example to hitherto unknown and